Zein, a major storage protein of corn, is classified into the prolamine group according to its solubility. In most cases, the extraction of zein is carried out with 70~80% ethanol as the extractant. However, the extract thus obtained contains great amounts of ethyl ether-soluble materials in addition to the zein itself.lf2) It was observed that the removal of these materials from zein suppressed its precipitation at an increased water vs. ethanol ratio. In the present study, we investigated the behavior of zein under conditions that prevented the formation of any precipitate in a water-ethanol system.
ethyl ether was used as the ethyl ether-treated zein.
Examination of the precipitability at the 10% ethanol level was carried out as follows. The zein sample was dissolved in 80% ethanol to obtain a 4mg/ml solution. To 0.5ml of this solution 3.5ml of water was gradually added with constant stirring to obtain the 10% ethanol level. After standing at 37°C for 3hr, a precipitate was obtained by centrifugation at 3,000 x g for lO min. The precipitate was dissolved by the addition of both 4ml of 80% ethanol and 1.3 ml of 30%NaOH, and then the protein concentration of the solution was determined by the microbiuret method.
3) The degree of precipitation was expressed as the ratio of the precipitated protein to whole protein.
Whenwater wasadded to the crude zein solution in 80% ethanol to lower the ethanol level to 10%, a milky turbidity appeared and a lot of precipitate developed soon at room temperature. While, in the case of the ethyl ether-treated zein, only a slight turbidity appeared, and no precipitate developed even after 24hr at room temperature. The effect of temperature was clear in the case of the crude zein ( Fig. 1 ). The rate of precipitate formation was remarkably depressed at 3°C. This is probably due to the slowing down of the movementofzein molecules at low temperature. This would decrease the 100r . . The precipitate was obtained by centrifugation at 3,000 x g for lOmin after being held at each condition.
Other analytical conditions were the same as described in the text. -#-, crude zein at 37°C; -A-, crude zein at 3°C; -å -, crude zein at 37°C in the presence of 1% 2mercaptoethanol; -O-, ethyl ether-treated zein at 37°C; -A-, ethyl ether-treated zein at 3°C. chance for their collision leading to the depressed precipitation.
In our preliminary study, the main components of the ethyl ether-soluble materials in crude zein were found to be the fatty acids; palmitic, stearic, oleic, linoleic and linoleinic acids.
2) The addition of these fatty acids to ethyl ether-treated zein accelerated the formation of a precipitate in 10%ethanol and the same precipitability as for crude zein was observed (Table I) . This accelerating effect of ethyl ether-soluble materials and free fatty acids on the formation of a precipitate in 10% ethanol was not seen in the presence of 2-mercaptoethanol ( Fig. 1 and Table I ).
As to the effect of the reduction of disulfide bonds, the effects of the addition of oleic acid to the monomerand polymer (dimer plus higher polymers) fractions of zein were examined. The results are shown in Table II . It should be noted that these two fractions were obtained by gel filtration in the presence of SDS and, therefore, in the absence of ethyl ether-soluble materials.40 In the cases of the non-reduced monomer and polymer fractions, the addition of oleic acid caused accelerated formation of the precipitate, whereasno changes were seen in the reduced monomer fraction. Such a difference between the two monomerfractions suggests two possibilities: (1) reduction of intramolecular disulfide bonds changed the surface state of zein molecules, which led to the different precipitability; and (2) reduction of disulfide bonds made the release of some compounds possible which affected the precipitability and were not removed from zein molecules by SDStreatment.
Whenzein is treated with enzymes or some watersoluble cheniicals, it is necessary to disperse the zein finely in an aqueous medium.However, the present study shows that the three factors; low temperature, removal of ethyl ether-soluble materials and reduction of disulfide bonds, are effective for preventing the development of a precipitate in zein dispersions. This information will be of help for experiments involving this protein.
